Breast cancer continues to be a significant public health problem in the world. Early detection is the key for improving breast cancer prognosis. Mammography has been one of the most reliable methods for early detection of breast carcinomas. However, it is difficult for radiologists to provide both accurate and uniform evaluation for the enormous mammograms generated in widespread screening. Breast cancer computer aided diagnosis (CAD) systems can provide such help and they are important and necessary for breast cancer control. Micro calcifications and masses are the two most important indicators of malignancy, and their automated detection is very valuable for early breast cancer diagnosis. Since masses are often indistinguishable from the surrounding parenchymal, automated mass detection and classification is even more challenging. This research presents algorithms for building a classification system or CAD, especially to obtain the different characteristics of mass and micro calcification using association technique based on classification. Starting with an individual-specific deformable of 3D breast model, this modelling framework will be useful for tracking visible tumors between mammogram images, as well as for registering breast images taken from different imaging modalities. From the results, the classifier developed able to perform well by successfully classifying the cancer and non-cancer (normal) images with the accuracy of 97%. Apart from that, by applying color map to the final results of segmentation provides a more interesting display of information and gives more direction to the purpose of image processing, which distinguishes between cancerous and non-cancerous tissues.
INTRODUCTION
Breast cancer is the leading cause of death for women, accounting for 14% of cancer mortalities in 2008 [1] . Early detection through X-ray mammography screening has been shown to reduce the mortality rate of this disease [2] . However, X-ray mammography imaging has its limitations, being unable to detect and distinguish with 100% accuracy the abnormalities in the breast [3] . Other imaging modalities, such as ultrasound and magnetic resonance imaging (MRI), are therefore used in conjunction with X-ray mammography to image the breasts [4] . Most of the breast cancer is detected by the presence of micro calcification [5] . Mammogram readings are usually performed by a radiologist. Variety of factors such as the poor quality of the image, eye fatigue factor, the performance of radiologist could greatly affect the diagnose results [6] . To overcome this problem, several computer aided diagnosis systems (CAD) are developed by researchers in this field for automatic detection of breast cancer [7] [8] [9] [10] . This research presents a method for building a classification system or CAD based on 3D analysis, especially to obtain the different characteristics of mass and micro calcification [11] [12] [13] using association technique based on classification. The classification process mainly consists of two phases: training phase and testing phase. In the training phase the properties of typical image features are isolated and the training samples are having their object class information. In this study, the statistics features and the Gray Level Co-occurrence Matrix (GLCM) [14-17] based on texture features are extracted. Feature selection is an important step before the process of any classification scheme. In terms of the data used, the importance of data cleaning is considered. The data cleaning is applied in the context of image content mining. 3D analysis of the breast images [19] was used to develop a computational intelligence algorithm for tracking visible cancerous cells between images, as well as for registering breast images taken from different imaging modalities.
This study finds the different characteristics of micro calcification and mass [20] [21] [22] . The information of centroid and radius provided in Mammographic Image Analysis Society (MIAS) database [23] are used to find and extract the micro calcification and mass. The finding is the candidate regions in mammogram into two categories: micro calcification and mass regions. This finding will help radiologists in their tasks to detect subtle abnormalities in a mammogram. Furthermore, it also helps in making a decision whether a biopsy procedure is necessary or not. A decision of the candidate regions were carefully concluded, especially in selecting the threshold value and size of the candidate regions in order to obtain the candidate regions that highly resemble micro calcification or mass [24] [25] [26] . Unfortunately, there are large variations of threshold value from one image to the others, therefore a constant threshold will not be good enough.
The paper is organized as follows; Section I is an introduction and background. Section II provides the detail proposed methodology for micro calcification and mass detection. Section Suzani Mohamad Samuri 97 III discusses the experiment results. Finally, Section IV presents the concluding remarks.
METHOD
In this section, the CAD detection scheme involving stage mass is described in Figure 1 . Starting with pre-processing image of digital mammograms to reduce noise and improve the contrast of images [27] [28] [29] [30] , then, the segmentation of the image defined by the majority of articles about the detection of a mass as the location of the suspicious mass. In the third stage, features taken and was chosen to classify the type of lesion or remove false positive. Then, detection and classification of a mass were done. All these work were done using MATLAB 2018b software. 
RESULTS AND DISCUSSION

Digitizing Mammogram
At this stage, 100 mammograms data were collected from the Central Pertamina Hospital, Indonesia (50 normal data and 50 cancer) as shown in Figure 2 . 
Image Pre-processing
Several stages involved in image pre-processing to improve image quality as shown in Figure 3 , and the results from this preprocessing is shown in Figure 4 , where the 3D cancer and normal images can be analyzed and fed to the next process which is the image segmentation.
Figure 3．The flowchart of pre-processing stages
In this case, fuzzification involves transforming a crisp quantity into a fuzzy quantity. This can be achieved by identifying the various known crisp and deterministic quantities as completely nondeterministic and quite uncertain in nature. While defuzzification involves converting the fuzzy results into crisp results. This process is capable of generating a non-fuzzy control action which illustrates the possibility distribution of an inferred fuzzy control action. After the process of defuzzification, the thresholding Otsu is used to perform automatic image thresholding [31] by minimizing intra-class intensity variance, or equivalently, by maximizing inter-class variance [32] . The algorithm has been improved to include color scheme to better shown the segments of the breast cancer. Figure 4．Results from the pre-processing of cancer and normal images
Image Segmentation
At this stage, Thresholding Otsu algorithm [33] [34] [35] is used to segment the pictures by means of distinguished it to the 2 classes , namely background (value set to 0 and object (value set to 1) use as a certain level of a parapet. As the result from this segmentation, it can be clearly seen that there are very significant differences between normal and cancer images, in such a way that a mass of data on cancer more than the normal. Figure 5 shows segmentation results from normal image and cancer image. 
Feature Extraction and Selection
For feature extraction, GLCM (Grey Level Co-occurrence Matrix) is being used. GLCM is the two dimensions represent the level variation gray at the image. GLCM is one of the popular statistical methods of extracting textural feature from images. According to [36] , by extracting the features of an image by GLCM approach, the image compression time can be greatly reduced in the process of converting RGB to Gray level image when compared to other discrete wavelet transform (DWT) techniques. In this study, measurement of the correlation, energy, in contrast, entropy, and homogeneity are computed as features extracted and shall be used in the classification stage. Table 1 shows some of the results from GLCM.
Classification
Neural network is a model that made to imitate the function of learning that owned the human brain .In the neural network, layer neurons were brought in, called neurons layer .Usually each neuron connected to all of a layer of neurons are in the back and front of him except layer input and output. Information sent in a neural network propagation layer started from the input to output through one or more hidden layers. Multilayer Perceptron (MLP) neural network is used in this study to classify the image to be cancer or normal.
Evaluation
For evaluation, this study used 60 samples, in which 30 of the samples are of cancer images and 30 of them are normal images. As the results from this evaluation, it is found out that only 2 cancer images that could not be classified. This may be due to fat or the images contain spicules. Therefore, the overall performance of the classifier developed is very good with the accuracy of 97%. Table 2 shows some of the example from the evaluation stage. Until now, breast cancer is a type of cancer with the largest number of cases in the world, as well as the highest cause of death. In Indonesia, breast cancer occupies the second rank after cervical cancer. Some breast cancers are associated with a typical genetic mutation. Women with this gene mutation have an 80-90% chance of developing breast cancer. In breast cancer patients, the impact that can arise is the loss of breast due to breast removal surgery. Apart from that, these cancer cells can also spread to other vital organs such as liver, bones, etc. Study by [37] reported that a significant number of cancers (30-65%) can be visualized on prior mammograms on retrospective review. Double reading of mammograms by two radiologists can improve the detection rate of cancer but is expensive and time consuming. The goal of Computer Aided Diagnosis (CAD) is to improve detection rates in a more efficient and cost-effective manner, as human examination of images is often influenced by various factors such as fatigue, carelessness, and others. The detection accuracy is also confined by the limitations of the human visual system. In addition to all these factors, a shortage of qualified radiologists also causes an urgent demand for the development of computer technologies. In this case, the developed CAD algorithm with accuracy of 97% would somehow shed the lights in the field of early breast cancer detection system.
CONCLUSIONS
Breast cancer can be diagnosed with various screening mechanisms, including mammography, however understanding the mammogram images in the phase of diagnosis is not an easy job. Computer Aided Diagnosis (CAD) are seen as tools that can help radiologist for automatic detection of breast cancer. This research presents a method for building a classification system, especially to obtain the different characteristics of mass and micro calcification using association technique based on classification. The outcome of this research has the potential to help radiologist in diagnosing breast cancer by categorizing breast cancer as benign or malignant. From the results, it is clear that the provision of color map in the final segmentation outcome can give more accurate information especially in differentiating between cancer and non-cancer images. By using threshold masks on segmentation edge, and morphology dilate and the segmentation of borderline and variation of coloring, provide optimal results to distinguish between a class of objects cancer tissue and non-cancer. In the evaluation stage, 60 samples were used. The classifier developed able to perform well by successfully classifying the cancer and non-cancer (normal) images with the accuracy of 97%. Apart from that, by applying color map to the final results of segmentation provides a more interesting display of information and gives more direction to the purpose of image processing, which distinguishes between cancerous and non-cancerous tissues.
This study could also be improved, here are suggestions proposed: 1 .Improving the quality image is a process very decisive in image processing mammograms .The improvement of the image of a method of research needed to gain special a method of improving the quality image of mammograms for better results .2 This research can be extended using other classification method to improve the accuracy. In this study, the classification only focuses on normal and cancer. However, cancer can also be further categorized into benign and malignant background in the division of which there are three categories (fat, the glands of fat, solid) and glands. By giving a direct threshold to the edge segmentation mask, and morphology dilate and borderline segmentation and color variation, it gives optimal results to distinguish between classes of objects between cancerous and noncancerous tissues, and hence can further classify the cancer into stage 1, stage 2, stage 3 and stage 4. . 
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